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In the title salt, [C 6 H 5 N(CH 3 )3][Sii 2 Br5(C 7 H 6 Br)4], the Sn IV 
atoms of the dinuclear anion are bridged by a Br atom; the 
Sn-Br bridge bond lengths are 2.9818 (5) and 3.0470 (5) A. 
Both Sn atoms show a distorted cw-trigonal-bipyramidal 
coordination geometry that is distorted towards a square 
pyramid. In the crystal, weak C— H- ■ -it interactions occur 
between anions and cations. 

Related literature 

For the ferrocenium salt, see: Razak et al. (1998). 



0.25 x 0.20 x 0.20 mm 

Data collection 

Bruker SMART APEX 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 

r mi „ = 0.369, r m „ = l.ooo 

Refinement 

R[F 2 > 2a(F 2 )] = 0.035 

wR(F 2 ) = 0.075 

S = 1.01 

9908 reflections 



39991 measured reflections 
9908 independent reflections 
7661 reflections with / > 2a(I) 
R in . = 0.042 



442 parameters 

H-atom parameters constrained 
A/w = 1.91 e A~ 3 
Ap mi „ = -0.57 e A~ 3 



Table 1 

Selected geometric parameters (A, °). 



Snl-Cl 


2.163 (4) 


Sn2- 


-C15 


2.165 (4) 


Snl-C8 


2.167 (4) 


Sn2- 


-C22 


2.160 (4) 


Snl-Brl 


2.6203 (5) 


Sn2- 


-Br6 


2.9818 (5) 


Snl-Br2 


2.5051 (5) 


Sn2- 


-Br5 


2.5057 (5) 


Snl-Br6 


3.0470 (5) 


Sn2- 


-Br7 


2.6423 (5) 


Cl-Snl-C8 


141.50 (16) 


C15 


-Sn2-C22 


138.41 (16) 


Table 2 


geometry (A, °). 








Hydrogen-bond 








Cg is the centroid of the C29-benzene ring. 






D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C27-H27- ■ Cg' 


0.95 


2.58 


3.378 (4) 


142 



Symmetry code: (i) — x + 1, — y + 1, — z + 1. 




Br 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
X-SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank the University of Malaya (grant No. RG020/ 
09AFR) for supporting this study. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5234). 



Experimental 

Crystal data 

(C 9 H 1 4N)[Sn 2 Br 5 (C 7 H 6 Br)4] 
M, = 1453.25 
Monoclinic, Fl^/c 
a = 12.7274 (2) A 
b = 25.5126 (3) A 
c = 13.5135 (2) A 



P = 100.8540 (7)° 
V = 4309.46 (11) A 3 
Z = 4 

Mo Ka radiation 
H = 9.53 mm -1 
T = 100 K 
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Trimethylphenylammonium /*-bromido-bis[dibromidobis(4-bromobenzyl)stannate(IV)] 



T. C. Keng, K. M. Lo and S. W. Ng 



Comment 



We have reported the products of the reaction of phenyltrimethylammonium tribromide with triorganotin halides. The 
products are bis(ammonium) hexahalogenostannates as all tin-carbon bonds are cleaved. When heating was avoided, only 

one organic radical is cleaved, as found for the reaction of tris(/?-bromobenzyl)tin bromide. In the salt, C6H5N(CH3)3 + 

[S^B^CyHgBr^]" (Scheme I), the Sn IV atoms of the dinuclear anion is bridged by a Br atom. The Sn atom shows ds-tri- 
gonal bipyramidal coordination but the geometry is distorted towards a square pyramid (Fig. 1). 

The [Sn2Br5(CyH6Br)4]~ anion is known only in a report on the ferrocenium derivative (Razak et al, 1998). 



Tris(/?-bromobenzyl)tin bromide (0.35 g,0.5 mmol) and phenyltrimethylammonium tribromide (0.20 g, 0.6 mmol) were 
dissolved in a 1 : 1 mixture of chloroform and ethanol (100 ml). The mixture was stirred at room temperature for half an hour, 
after which it was filtered. The filtrate when allowed to evaporate yielded yellow crystals. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions (C — H 0.95 to 0.99 A) and were included in the refinement in 
the riding model approximation, with (7(H) set to 1.2 to 1.5 (7(C). 

The final difference Fourier map had a peak in the vicinity of Sn2. 



Experimental 



Figures 




Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of C6H 5 N(CH 3 )3 + [Sn 2 Br 5 (C 7 H6Br)4]" at the 
70% probability level; hydrogen atoms are drawn as spheres of arbitrary radius. 



Trimethylphenylammonium p-bromido-bis[dibromidobis(4-bromobenzyl)stannate(IV)] 



Crystal data 



(C 9 Hi4N)[Sn2Br 5 (C7H 6 Br)4] 



F(000) = 2728 
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M r = 1453.25 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 12.7274 (2) A 
6 = 25.5126 (3) A 
c= 13.5135 (2) A 
(3= 100.8540 (7)° 

V= 4309.46 (11) A 3 
Z=4 



D x = 2.240 Mg m J 
Mo ATct radiation, X = 0.71073 A 
Cell parameters from 9891 reflections 
9 = 2.2-28.3° 

\i = 9.53 mnT 1 

T= 100 K 

Block, yellow 

0.25 x 0.20 x 0.20 mm 



Data collection 



Bruker SMART APEX 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 

r min = 0.369, r max = l.ooo 

39991 measured reflections 



9908 independent reflections 

766 1 reflections with / > 2o(7) 
R int = 0.042 

Qmax ~~ 27.5°, Gmin ~~ 1 -7° 

6 = -16->16 

k = -33^33 
/ = -17->17 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.035 
wR(F 2 ) = 0.075 
S= 1.01 

9908 reflections 
442 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a 2 (F 0 2 ) + (0.0341P) 2 + 7.3533P] 

where P = {F 2 + 2F 2 )/3 



(A/o) n 



0.001 



Apmax= 1.91 e A 
Ap m i„ = -0.57 e A~ 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


J I- *IJJ 

^iso ' ^eq 


Snl 


0.81786 (2) 


0.337729 (12) 


0.94404 (2) 


0.01448 (7) 


Sn2 


0.70478 (2) 


0.337048 (12) 


0.54752 (2) 


0.01443 (7) 


Brl 


0.86566 (3) 


0.287857 (17) 


1.11616 (3) 


0.01834 (10) 


Br2 


0.92320 (3) 


0.418920 (17) 


0.99980 (3) 


0.01920 (10) 


Br3 


0.61807 (4) 


0.52309 (2) 


1.27020(4) 


0.03240 (13) 


Br4 


1.38301 (4) 


0.36296 (2) 


0.97869 (4) 


0.02558 (11) 


Br5 


0.59378 (4) 


0.416124 (18) 


0.48842 (3) 


0.02092 (10) 


Br6 


0.75532 (4) 


0.394348 (18) 


0.74303 (3) 


0.02003 (10) 
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Hydrogen-bond geometry (A, °) 

Cg is the centroid of the C29-benzene ring. 

D—H-A D — H H-A D—A D—H-A 

C27— H27-Cg i 0.95 2.58 3.378 (4) 142 

Symmetry codes: (i) -x+1, -y+\, -z+1. 
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